Thrombomodulin-dependent anticoagulant activity is regulated by vascular endothelial growth factor.
Thrombomodulin (TM) is a cell-surface receptor that plays a critical role in endothelial cell anticoagulant activity through its cofactor role in the thrombin-catalyzed activation of human protein C. In this study, we examined the effect of vascular endothelial growth factor (VEGF), a potent angiogenic factor, on surface anticoagulant activity and thrombomodulin expression. We show that thrombin-dependent activation of human protein C, measured on the endothelial cell surface, increased from 50 to 80% following exposure of cells to VEGF for 24 h. The effect was concentration dependent with the half-maximal stimulatory effect at approximately 100 pM. This increase in thrombin-dependent aPC generation correlated with a proportional and concentration-dependent increase in the level of cell-surface TM antigen. Both the total cellular TM antigen and the total cellular TM mRNA levels increased approximately 2.5-fold in VEGF-treated cells suggesting that most if not all of the regulation was at the message level. We further show that VEGF blocked IL-1 beta-induced suppression of both TM surface antigen and mRNA and was similarly capable of antagonizing the down-regulation of TM by TGF-beta and from cell activation by LPS. Our data suggest that VEGF regulation of TM may contribute to mechanisms that would maintain local hemostasis during angiogenesis and revascularization and could play a role in minimizing loss of vessel anticoagulant function during inflammatory processes.